
rI AO—A069 203 1€W £RSEY STATE DEPT OF ENVIRONMENTAL PROTECTION TRENTON FIG 13/2 ‘NI - NATIONAL DAM SAFETY PROGRAM. COLUMBIA DAM (NJ0012’e) DELAWARE RI—ETC(U)
APR 79 D .J LEARY DACW6I—70—C—ota

WICLASSIFIED It

_ I.
P u  

_ _ _ _HI 
_ _

I ______

M~ nnhuiir I! I



A I. • S

1.0 ~~_____ L 
~~~ ~l 2 2______ L (36 III~~~

LI

~ ~~ j~HI.o

M~C~QCOPY RESOLUTION TEST CHART



________ -~~ _______ — 
_______________ __________________ 

—

_ _  
.... ..

~~~~~.- — .

~~~~~~~~~~~~

. ___

~~~~~~~~~~~PAULINS KILL RIVER
WARREN COUNTY

NEW JERSEY

COLUMBIA DAM
HJ 00124

I,

J PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Approved for public release.

Li_i * * 
distribution unlimited

DEPARTMENT OF THE ARM~~~~~ç ~
Philadelphia District 1ThEt~EJ1t
Corps of Engineers L~~—JI’U~ ~~~~

Philadelphia. PennsYlvania’’
0

. — ,

April. 1979
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—

A..~ ~~~~ A~
. -~~~~ .‘—‘.~~~~ ~~ 

— 
~~~~~~~~~~ 

— — 
~~~~



- 1 ~~ 

- - -

~~~~~
. — - — - - 

I
I-

_  
F3~~1/

DISCLAIM ER NOTICE I

THIS DOCUMENT IS BEST QUALITY

PRACTICABL E THE COPY FURNISHED
-

~ TO DDC CONTAINED A SIGNIFICANT

NUMBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBLY . 
-

I ~

~~~~~~~~~~



-, ~~~~~~~~~ 
,—.,—-——— .— .—.-

~

-‘- — .

~
- — _ 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 
—Wy

A 
- -

.

SECURITY CL ASSIFICATION 0 AGE (~ 7ian Dm1. Ent.r.d)

READ INSTRUCTIONSi~~rORT DOCUMENTii ~k~N 
~~~~~~ BEFORE COMPLET ING FORM

1~~*fPORT NuMBER 2. GOVT ACCESSION NO. 3. RECIPIENT S CATALOG NUMBER

NJ00124 _______________________________

4~ T IT L E  (and SubUU.) 5. T RERO~~ I P “~~CO~ EREO

Phase I Inspection Report 
,

National Darn Safety Program FINA~L / J~g~%, Jf Columbia Dam 6. PE FORMI*G ORG.~~ JPORT#UMNOW~
Warren County , New Jersey ___________________________
1. AUTNOR(.) ~~~~~~~~~~~~~~~~~ fr.v ~! R GRANT WUMBER(.)

(3 ~~~~~ I _ _ _ _ _

\~~i Dennis J ./LearYJ ~~~~~~~~~~~~~~~~~~~
4 ~~~~~ ORGANIZATION NAM E AND ADDR~~~~,- 10. PROGRAM ELEMENT. PROJECT . TASK

Langan Engineering Assoc . Inc .
970 Clif ton Ave.r Clif ton, N J . 07013 ______________________________
II. CONTROLLING OFFICE NAM E AND ADDRESS / •~9. mt rs n~ ~~ zak U.S. Arn~r Engineer District , Philadelphia (

~ 
/ Apr~~~ ~ 79J

Custom House, 2d & Chestnut Streets 7~
Philadelphia, Pennsylvania 19106 69 —

- - 14. MONITORING AGENCY NAME & ADORESS(U dUt.r.,,t front ControlUná OWe.) 15. SECURITY CLASS. (of thE. tipOSt)

• c~~~~~ _::_/ ‘5. D L  CATION/DOWNGRADING

19. DISTRIBUTION STATEMENT (of thu R port)

Approved for public release ; distribution unlimited.

• ~~~~~~5TRIB~~~
ION STATEUENT(Of th• t Nationa1 D~~~~ Sa ty p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ Columbia Dath~ .~~J ~ l124) Delaware ’
River Basin, Paulins Kill River,
Warren County, New Jersey.

____________________________ Phase I Inspection Report.
IS. SUPPLEMENTARY NOTES ..~~ _____ __

_— -—— — 
~~~~~~~~~~~~~~~~~~~

—-

Copies are obtainable from National Technical Information Service , Springfield,
Virginia, 22151.

19. KEY WORDS (Continu. on rimai aid. If n.c.awy and id n tIf y  by block ntmib.r) - -

Dams Visual Inspection
Spillway National Dam Inspection Act Report
Structural Analysis Columbia Dam, N.J.
Safety

• 
a,. ABSTRACT rc~t~ — ,.

~~~~~ 
.I~~ if n~~ ..s y ~~~ id.nitfr by block n i b r )

‘4 This report cites results of a technical investigation as to the darn ’s ade-
quacy. The inspection and evaluation of the darn Is as prescribed by the
National ]~ m Inspection Act , Public Law 92-367. The technical investigation
includes visual inspection, review of available design and construction records ,
and prell m i  n~ry structural and hydraulic and hydrologic calculations, as
applicable. An assessment of the dam ’s general condition is included in the
report . ~k I ’  ‘ -

DO 
~~~~~~ 

EDE now OF i NOV SI IS OR$O~JTC 
~~~~~p 

~ ~~~~~~~~ 

‘

-7LØ ~~~ 
/1._. SECURITY CLASSIFICATtON OF TNII PAGE (WBan Dm1. gnt.r.d)

L. ~( ~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ — -
~~~



- - -
- . !y ~~~~~~~~~~~~ . •, ~~~~~~~~~~ 

- ‘—-—S
.-- 

~~~~‘ 
• ‘_

I SECURITY CLASSIFICATION OF THIS PAO~ (WA i Dm1. Int.tsd) 

--

I ,

1 •
a

I

F
SEcuR ITY CLASSIFICATION OF THIS PAGE~ Thsn Dm1. ~~~~~~~~~



JTUWL.. .~~,. ~~~~~~~~~~~~~~~~~~~~~ 
—
~~-

- — -
~~ 

— ~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ‘

________ 
__________ ~-—,-~~~ ---—-----

- NOTICE
- 

T H I S  D O C U M E N T  HAS B E E N  R E P R O D U C E D
• FROM THE BEST COPY F U R N I S H E D  LJ~ BY

-
~ THE SPONSORING AGENCY. ALTHOUGH IT

I S  R E C O G N I Z E D  THA T C E R T A I N  P O R T I O N S
A R E  I L L E G I B L E , IT IS BEING RELEASED
I N  THE I N T E R E S T  OF M A K I N G  A V A I L A B L E
AS MUCH INFORMATI ON AS POSSIBLE.

i -

~~~~
- I

‘ •v ’ ~
~

~ 
‘ 4 ’

..

I .

/

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~



-‘ -- — -~~~~ 4~~? -~~ -
• - - - ~~~~~~~~

- - - DEPARTMENT OF THE AR MY
PHILA DELPHIA DISTRICT. CORPS OF E NG I N E E R S

CUSTOM HOUSE—2 0 u~ CHESTNUT STREETS

ti ~
‘
*~:~~__ a/ 

PHILADELPHIA PENNSYLVANIA 19106

1 5 ~~ 1379

$ UMI, IlIUM

?lAII$SPICN

a1’VItJ ’I~~Honorable Brendan 1. Byrne
Governor of New Jersey
Trenton , New Jersey 08621 - 

SI~T I ’ Tft~I/1Y*IUIItIn II..

~~~~ ~~~~ ~~~
Dear Governor Byrne: ‘ I ~
Inclosed is the Phase I Inspection Report for Columbia Darn In
Warren County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92—367. A brief assessment of
the dam ’s condition is given In the front of the report.

1-~ 
Based on visual inspection, available records, calculations and past

L) operational performance , Columbia Darn , a high hazard potential. structure,
is judged to be in poor overall condition. Also, the spilivay is considered
seriously inadequate since 19 percent of the Probable Maximum Flood
(PNF) would overtop the d~~. The seriously inadequate spil].way Is
assessed as an UNSAFE, non-emergency condition, until more detailed studies
prove otherwise or corrective measures are completed. The classification
of UNSAFE applied to a dam because of a seriously inadequate aptilvay
is not meant to Indicate the same degree of emergency as would be associated
with an UNSAFE classification applied for a structural deficiency.
It does mean, however, that based on an initial screening, and preliminary 

- 
-

computations, there appears to be a serious deficiency in spillway 3

capacity so that if a severe storm were to occur, overtopping and failure
of the dam would take place, significantly increasing the hazard of
loss of life downstream from the darn. To insure adequacy of the structure,
the following actions, as a minimum , are recoimnended:

r 
a. The spilivay ’s adequacy should be determined by a qualified

professional consultan t , engaged by the owner , using more sophisticated
methods , procedures and studies within six months f rom the date of 4
approval of this report. Any remedial measures necessary to insure the
adequacy of the spiliway and to prevent overtopping shou ld be initiated
within calendar year 1980 . In the interim , a detailed emergency operation
plan and warning system, should be promptly developed. Also, during
period s of unusually heavy precipitation, around-the—clock surveillance
should be provided.

1
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NAPEN-D
Honorable Brendan T. Byrne

- , - b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the

- 
‘ dam and spiliway foundation condition and structural stability. This

• 
- should include test borings to determine material properties relative

to stability. Any remedial measures found necessary should be Initiated
within calendar year 1979.

c. Within three months of the date of approval of this report,
the following actions should be completed .

(1) Investigate and make functional the openings controlling
the water intake into the abandoned power house so that Columbia Lake
can be lowered.

(2) Lower the water level behind the spiliway and Inspect the
upstream and downstream condition of the spiliway.

d. Within six months from the date of approval of this report the
fol lowing action s should be taken:

(1) Repair cracks and deterioration of concrete of the power
house at the right abutment of the darn and at the entrance and interior
of the spiliway at the left abutment.

(2) Investigate by means of borings and piezoineters the leakage
occurring around the left abutment and provide remedial grouting if
necessary.

(3) An evaluation should be made of the amount of sediment that
has accumulated behind the darn.

(4) Upstream and downstream riprap should be repaired and areas
— of the abutments where erosion has occurred should be backfilled and 

—

suitably protected against further erosion.

(5) Trees and bushes In the downstream channel should be removed.

- 
- A copy of the report is being furnished to Mr. Dirk C. Hofman, New

Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of

‘4 the Thirteenth District. Under the provisions of the Freedom of
Information Act , the Inspection report will be subject to release
by this office, upon request, five days after the date of this 4
letter.
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NAPEN-D
4 .)  Honorable Brendan T. Byrne

Additional copies of this repor t may be obtained from the National
Technical Information Services (NTIS) , Springfield , VIrginia 22161
at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Darn Safety Program will be the implementation
of the recommendations made as a result of the inspection . We accordingly
request that we be advised of proposed actions taken by the Stite to

-• 
implement our recommendations .

Sincerely ,

1 Incl 
( /j~~ s

• As stated ~~~
— - Colonel , Corps of EngIneers

District Engineer

Copies furnished :
Dirk C. Hofman , P.E. , Deputy Director
Division of Wate r Resources -:

O N. J. Dept. of Environmental Protection
P. 0. Box CN029
Trenton , NJ 08625

John O ’Dowd , Acting Chief
Bureau of Flood Plain Management
Divisi on of Wate r Resources
N. J. Dept. of Environmental Protection
P. 0. Box CN029

- :  Trenton , NJ 08625
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CORPS OF FN CI N E E R S ASSESSMENT OF CFNFRAL CONDITIONS - - -

This dam was inspected on 14 Decem!er 1978 and 9 January 1979 by Langan
Engineering Associates , Inc . under cont ract to the State of New Jersey .
The Sta t e . under ag reement wi th  the U .S.  Army Engineer District , Philadelp h ia .
had this inspection performed in accordance wi th the National Dam Inspection
Act , Public Law 92-3h7. -

Columbia Darn, a high hazard potential structure , is judged to be in
poor overall condition . Also , the spiliway is considered seriously
inadequate since 19 percent of the Probable Maximum Flood (PMF) would
overtop the dam. The seriously inadequate spiliway is assessed as an
UNSAFE , non—emergency condition , unt i l  more detailed studies p rove other—
wise or corrective measures are completed . The classification of UNSAFE
applied to a dam because of a seriously inadequate spilivay is not meant
to indicate the same degree of emergency as would be associated with an
UNSAFE classification applied for a structural deficIency. It does mean ,
however , that based on an initial screening, and preliminary computations ,
there appears to be a serious deficiency in spiliway capacity so that if
a severe storm were to occur , overtopping and failure of the darn would
take place , significantly increasing the hazard of loss of life downstream
from the darn. To Insure adequacy of the structure , the following actions,

( 1  as a minimum , are recommended :

a. The spiliway ’s adequa cy should be de term ined by a qualif ied
professional consultant , engaged by the owner , using more sophisticated
methods , procedures and stud ies within six mon ths from the da te of
approval of this report. Any remedial measures necessary to insure the

- - 
adequacy of the spillway and to prevent overtopping should be initiated

t within calendar year 1980. In the interim , a detailed emergency opera tion
plan and warning system , should be promptly developed. Also, during
period s of unusually heavy precipitation , around—the—clock surveillance •

should be provided .

b . Within six months from the date of approval of this report ,
engineering studies and analyses should be performed to determine the -4
dam and spiliway foundation condition and structural stability . This
should include test borings to determine material properties relative
to stability. Any remed ial measures found necessary should be initiated
within calendar year 1979 .

c. Wi thin three months of the date of approval of this report ,
the following actions should be completed .

_ _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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(I) Investigate and make functional the openings controlling
the wate r intake Into the abandoned power house so that Columbia Lake
can be lowered .

(2) Lower the water level behind the spillway and inspect the
upst ream and downstream condition of the sp illway.

d. Withi n six months from the date of approval of this report the
following actions should be t aken :

1:
(1) RepaIr cracks and deter iora tion of concre te of the power

house at the right abutment of the darn and at the entrance and interior
of the spillvay at the left abutment .

(2) InvestIgate by means of borings and piezometers the leakage
occurring around the left abutment and provide remedial grouting if
necessary .

(3) An evaluation shou ld be mad e of the amount of sediment that
has accumulated behi nd the dais .

(4) Upst ream and downstream riprap should be repaired and areas
of the abutments where erosion has occurred should be backfilled and
suitably protected against further erosion.

(5) Trees and bushes in the downstream channel should be removed.

/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPRO~~~~~~~~~~~~~~~~~/~~~~~~~~~~

Colonel, Corps of Engineers :k
District Engineer

DATE : 7/ 717

~~~~~~~ _ _  _ _  _ _
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- S OM i ~R I97g
Honorable Brendan T. Byrne
Governor of New Jersey
Trenton , New Jersey 08621

Dear Governor Byrne :

This is in reference to our ongoing National Program for Inspection of
Non—Federal Dams wi thin the State of New Jersey . Columbia Lake Darn
(Federal I.D. No. NJOO124) , a high hazard potential structure , has recently
been inspected. The darn is owned by the New Jersey Department of
Environmental Protection , Division of Parks and Forestry , and is located
on Paulina Kill near the Delaware River in Knowlton Township , Warren
County.

Using Corps of Engineers screening criteria , it has been determined
that the dam ’s spiliway is seriously inadequate since approximately 19
percent of the Probable Maximum Flood would overtop the darn . The seriously
inadequate spillway is assessed as an UNSAFE , non-emergency condition ,
until more detailed studies prove otherwise , or corrective measures are
completed. The classification of UNSAFE applied to a darn because of a
seriously inadequate spillway Is not meant to indicate the same degree of
emergency as would be associated with an UNSAFE classification applied for
a structural deficiency . It does mean , however , that based on an initial
screening and preliminary computations, there appears to be a serious
deficiency In sp illway capacity so that if a severe storm were to occur ,
overtopping and failure of the darn could take place , significantly

— increasing the hazard potential to loss of life downstream from the darn .
As a result of this UNSAFE determination , it is recommended that the
following measures be undertaken within 30 days of the date of this - 

-:
letter :

a. Initiate a stud y to more accurately determine the spiliway adequacy
by using more detailed and sophisticated hyd rologic and hydraulic analyses, :
and to recommend any remedial measures required to prevent overtopping of
the dain.

—
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- NAPEN-D
Bonorable Brend ~~ T. Byrne

b. Develop and initiate a detailed emergency operation plan and down—
stream warning system. Also, around—the—clock surveillance &~ould be

- 
- 

- 
- 

provided during periods of unusually heavy precipitation.

A final report on this Phase I Inspection with a detailed analysis of the
situation, will be forwarded to you within two months .

Sincerely ,

L7~
- 

AMES C. TON
Colonel, Corps of Engineers

- - 
~~District Engineer

t Cy Furn:
Dirt C. Hofman , Actg. Deputy Director
Division of Water Resources
N.J. Dept of Environmental Protection-c: P.O. Box (24029
Trenton, NJ 08625

I U John O’Dowd, Acting Chief - -

Bureau of Flood Plain Management
Division of Water Resources

: N.J. Dept of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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• PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

ii

NAME OF DAM: COLUMBIA DAM

ID NUMBER: FED ID No N]00124
- 

- -f STATE LOCATED: NEW 3ERSEY

COUNTY LOCATED: WARREN 
-

STREAM: PAULINS KILL RIVER

RIVER BASIN: DELAW ARE

DATE OF INSPECTION: DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

• Columbia Lake Dam is 70 years old and in poor overall condition. Leakage
is occurring around the left abutment. The Crest of the spillway may have

- 
cracked and displaced and the toe of the spiliway may also be cracked.
Upstream and downstream riprap has deteriorated and there is debris at the
upstream side of the abandoned power house and on the spiliway. Numerous
trees and bushes are in the immediate downstream channel. There is no ‘

~ 
-
~

information concerning the engineering properties of the dam and foundation
materials. Considerable concrete cracking and deterioration has occurred at • 

-

j both sides of the dam. The spiliway, as determined by CE Screening criteria is
seriously inadequate. We estimate the dam can adequately pass only 18% of the - 

-

PMF.

- •.•- We recommend the openings controlling the water into the abandoned
power house be investigated and made functional so that Columbia Lake can be
lowered. This should be done very soon. The water level behind the spillway
should be lowered and the upstream and downstream condition of the spillway

- 

. C)
4
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I

j~ C)
inspected. This should be done very soon. Cracks and deterioration of concrete
of the power house at the right abutment of the dam and at the entrance and
interior of the spiliway should be repaired. This should be done soon. The
leakage occurring around the left abutment should be investigated by means of
borings and piezometers and remedial grouting should be provided. This should

- 
be done soon. The amount of sediment that has accumulated behind the dam

-~ should be evaluated soon. The engineering properties of the dam and foundation
materials should be investigated by means of borings and tests. This
information should be used in analyzing the stability of the dam under different
stress conditions using present day conventional procedures. This should be
done in the near future. The upstream and downstream riprap should be
repaired and areas of the abutments where erosion has occurred should be
backfilled and suitably protected against further erosion. This should be done in
the near future. Trees and bushes should be removed from downstream channel.
This should be done in the near future. • 

- 

-
The spiliway capacity as determined by CE Screening criteria is seriously

inadequate. We estimate the dam can adequately pass only 18% of the PMF.
The actual capacity of the spillway should be determined using more precise and
sophisticated methods and procedures. If necessary, steps should be taken to
increase the spiliway capacity. The need for and type of mitigating measures

- should be determined. Around the clock surveillance during periods of unusually
- heavy precipitation should be provided, and a warning system established. This
- should be done very soon.

Dennis 3. eary, P.E.

• 

•
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PREFACE

This report is prepared under guidance contained in the Recom mended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these - guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identif y
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and

- - visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
- 

. the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is importan t to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spiliway
Test flood is based on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spiliway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potentiaL - -

k
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SECTION 1 PROJECT INFORMATION

- 
-
: 1.1 General

Authority to perform the Phase I Safety Inspection of Columbia Lake Dam
was received from the State of New 3ersey, Department of Environmental
Protection , Division of Water Resources by letter dated 20 November 1978.
This Authority was -given pursuant to the National Dam Inspection Act, Public
Law 92-367 and by agreement between the State and the US Army Engineers
District , Philadelphia.

The purpose of the Phase I Investigation is to develop an assessment of the
- 

~
- general conditions with respect to safety of Columbia Lake Dam and

appurtenances based upon available data and visual inspection, and, determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is

• made using screening criteria established in Recommended Guidelines for
• - Safety Inspection of Dams prepared by the Department of Army, Office of the

Chief of Engineers. It is not the purpose of the inspection report to imply that
- ;  a dam meeting or failing to meet the screening criteria, is per se, certainly

adequate or inadequate.

1.2 Project Description

Columbia Lake Dam is a 70 year old, 18-f t high , 330-ft long Ambursen
- • type concrete gravity dam. The spillway is an ogee shaped overfall with a 15-f t-

long crest. The interior of the spillway is hollow. Access to the interior of the
spillway is by way of iron-bar gate at the downstream left abutment of the dam.
Available drawings show there is a 70-ft-long concrete wall perpendicular to the
left sidewall of the dam. The wall extends under the railroad tracks that are
located along the left abutment. At the right of the spiliway is an abandoned
hydroelectric power house that is reported to have three l4ft-wide flumes that
are now closed. There is a New Jersey Power and Light substation at the right
abutment. At the right side and on the crest of the spillway are concrete
pedestals and steel channels that were formerly used for sluice gates. Records
indicate the gates have been removed since at least 1928.

The dam is located on the Paulins Kill River near the Delaware R~ver in
Knowlton Township, Wa~,ren County, New 3ersey, at North Latitude 40 55.4’
and West Longitude 75 5.2’. Columbia Lake is upstream of the dam. A
regional vicinity map is given in Fig 1 and essential features of the dam are
given in Fig 2.

I

Columbia Dam is classified as being “Small” on the basis of its maximum
reservoir storage volume of 900 ac-ft which is more than 50 ac-f t , but less than
1,000 ac—ft. It is classified as “Small” on the basis of its total height of 18 ft
which is less than 40 feet. The dam is therefore, classified as “Small” in size.

4 —1 —
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In the National Inventory of Dams, Columbia Dam has been classified as
having “High Hazard Potential” on the basis that failure of the dam would cause
excessive property damage to residences downstream, and could po-te~tia1ly
cause more than a few deaths. Visual inspection shows the downstream

r - potential damage center includes a well traveled State Highway (Rte. 46) across
the Paulins Kill River and nearby residential buildings, which are located about L
1/4 mile from the dam. Breach of the dam could cause excessive damage to
residences and be )bazardous to people utilizing Route 46. Accordingly, it is

-
• 

proposed not to change the Hazard Classification Potential.

The dam is owned by the N.~J. Div. of Forests k Parks, Labor and Industry
Bldg., Rm.806, P.O. Box 1420, Trenton , N.3. 08625. The original purpose of the
dam was power generation and its present purpose is the impoundment of
Columbia Lake.

No essential information is available concerning the design and r -

construction history of the dam.

Normal operational procedures consist of daily patrolling of the dam area
• by Forests and Parks Rangers.

1.3 Pertinent Data

a. Drainage Area: 175 sq mi

F Normal water surface area : 50 acres 
- 

-

b. Discharge at Dam site

Maximum known f lood at dam site: Unknown

Ungated spillway capacity at
maximum pool elevation: 10890 cfs

Total spillway capacity at
• maximum pool elevation: 10890 cfs

c. Elevation (ft above MSL)

Top dam: El. 291 (wing wall section
at left abutment)
El. 285 (spillway section)

-
• 

Maximum pool-design surcharge: El. 291
(assumed to be top of dam)

Spiliway crest: El. 285

0 -2- I
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U
Streambed at centerline of dam: Approx. El. 267

- 

- Maximum taitwater: Approx. El. 273 at time of
- 

inspection

- 

- d. Reservoir

Length of maximum pool: Approx. 4500 ft

Length of normal pool: Approx. 4200 ft

e. Storage (acre-feet)

• Spillway crest: 600 AF (estimated)

Top of dam: 913 AF (estimated)

f. Reservoir Surface (acres)

- Top of dam: 54 ac. +

SpilIway crest: 50 ac. +
- 

g. Dam

Type: Concrete gravity, Ambursen Type

Length: 330 ft

Height: 18 ft (at spillway section, known
maximum height)

Top Width: 1 ft - 2 in

Side Slopes : U/S I)~ hor to 1 vert, D/S 1 hor to 1)~ vert

Zoning: None observed

- 
- 

impervious Core: None observed

- 
- 

Cutoff: None observed; Unconfirmed U/S
sheetpiling shown on 1909 Dwg.

1 
Grout curtain: None observed

h. Spiliway

Type: Ogee shaped overf all
I ~~

- ~~~ Length of weir: 154 ft  (190 ft effective including
removed old gated section)

-
~~~
- 
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- C)
Crest elevation: El. 285

U/S channel: None observed

• — D/S channel: Paulins Kill River

i. Regulating Outlets
— Three 14-ft-wide flumes in power house

that are no longer used. There are gate
valves of unknown size. The locations
of the handles is not known arid it is

-: uncertain whether or not the gates can
be operated.

SECTION 2 ENGINEERING DATA

2.1 introduction

There is no essential information available concerning the design and
construction of the dam. A drawing dated 11 August 1909 shows interlocking
steel piling driven below the upstream toe. The depth of piling is not shown and
it is described as 12” x 35 lbs per foot driven to solid rock or hardpan. The dam
is described on the drawing as a Ransom Hollow Dam, designed by The
Hydraulic Properties Co., 60 Broadway, New York, with Meikleham & Dinsmore
Engineers, and Wm. Ransom, inventor.

Operation of the dam is the responsibility of the N.3. Div. of Forests &
Parks. There are no operating procedures and Rangers patrol the dam area
daily.

There is insufficient available engineering information to adequately
evaluate Columbia Dam.

2.2 Regional Geology

Columbia Dam is located in the Valley and Ridge Province. This province
encompasses one-twelfth of the land area of the state - chiefly in Warren and 1 

4Sussex Counties. It is characterized by a series of nearly parallel ridges and
valleys that trend northeast-southwest. The ridges are underlain with northwest
dipping Silurian and Devonian sandstones and conglomerates. The upper
Delaware Valley is underlain with weak Devonian limestones and shales while
the Kittatinny Valley is underlain with folded Cambrian and Ordovician
limestones and shales. Kittatinny Mountain is the most prominent topographic
feature and its nearly even crest averages 1600 to 1800 feet in elevation.

H
0 

-
~~~

__________________________  

_ _ _ _ _ _  

•1

~~ 
-~~~~~~~~~t~~.L ~~~~~~~~~



~~~—~~
- —- - - • - •- - —

.
~~~~~ -- ---•,•-

~
.
~~~~~~

-
______  — ~~~~~~~~~~~~~~~~~~~~~~ ____ -

-

~~

The Valley and Ridge Province is divided into western, middle, and eastern
:1 sections that include the Upper Delaware Valley, Kittatinny Mountain , and

- 
Kittatinny Valley. The Upper Delaware Valley encompasses the region west of

• I Kittatinny Mountain that has been eroded in Devonian limestones and shales.
Kittatinny Mountain makes up the middle section of the Province and forms the
eastern border of the Upper Delaware Valley and the northwestern border of

• Kittatinn y Valley. The ridge is underlain with the very resistant lower Silurian
Shawangunk conglomerate and High Falls sandstone. The northeastern side is

- 
bordered by the escarpments of the Shawangunk conglomerate, which rise
steeply from the Kittatinny Valley floor. The Shawangunk conglomerate has
been extensively broken up into large rock fragments by mechanical weathering
and frost action and forms mass wasted talus slopes along the ramparts of the
eastern escarpment. These talus slopes are extensively developed in the

- - Delaware Water Gap.

- The Kittatinny Valley area is a broad northeast-southwest lowland where
the Harrisburg Peneplain is well developed. The valley is 10 to 13 miles wide
and lies between the New 3ersey Highlands on the east and Kittatinny Mountain
on the west. The Wisconsin ice sheet covered all of the Valley and Ridge
Province and deposited a terminal moraine south of the province near Belvidere.
Much of the land surface north of the terminal moraine consists of a thin sheet
of glacial till and ice-scoured bedrock surfaces. In addition, fluvial deposits of
stratified drift consisting of eskers, kames, kame terraces, and deltas mantle
many of the areas of the valley bottoms. Discontinuous recessional moraines
were deposited during stillstands in the ice retreat. These moraines now form a

1- -- discontinuous low band of hills across nearly all of Sussex County.

Glacial till covers large areas of the Valley and Ridge Province.
— Generally the till is extremely thin and sometimes present only in patches or as

- 
- scattered boulders. It is best developed on broad summits, interstream

surfaces, and in low passes or cols, and is thinnest or absent on steep slopes, on
‘I narrow ridges, and in narrow valleys. The greatest thickness of the till in the

Kittatinny Valley is over 100 feet just on the edge of the valley at Ogdensburg.
Estimates of the thickness range from 8 to 10 feet along the west slope of
Kittatinny Mountain; 2 to 3 feet along the crest of Kittatinny Mountain; 5 to 10
feet on the limestone belts of Kittatinny Valley; S to 12 feet on the shale belts - - -

of Kittatinny Valley; and from 5 to 20 feet in Vernon Valley. The composition
~~ 

of till is largely of local origin and reflects the character of the underlying
-. rack. It is generally compact because of the high clay content derived from the - i~• -

weathered shales and has many resistant boulders of Shawangunk conglomerate
as well as erratics derived from more distant sources.

-t

SECTION 3 VISUAL INSPECTION

Columbia Dam is 70 years old and in poor overall condition. There is
- 

- spalled concrete and cracks in the righ t concrete abutment. There is serious
spalling and deterioration of concrete at the left abutment and at the entrance

• 
- 

to the interior of the spillway . The interior of the spiliway was not accessible

4 
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— due to flooding and debris obstructing the entrance. Hence, an inspection of the
interior was not possible. There is debris on the spillway crest and upstream of
the abandoned power house. The upstream and downstream riprap on the banks
of the river has deteriorated. Seepage estimated at about 5 gpm is occurring
around the left abutment. About four inches of water was flowing over the
spillway at the time of our inspection. Consequently, an inspection of the
surface and toe of the spiliway could not be made. However, the surface of the
water flowing over. the spillway indicated the possibility that the concrete along
the crest and at the toe may have cracked and displaced about 5 in to 8 in. This
should be visually inspected with the lake water level lowered below spiliway
crest level. Because of the age of the dam it is likely there has been a
considerable accumulation of sediment behind the dam.

SECTION 4 OPERATIONAL PROCEDURES

Operation of Columbia Dam is the responsibility of the N.]. DEP Div. of
Forests and Parks. There are no operational procedures. Rangers patrol the
dam area da ily.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on a Spiliway Design Flood
(SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance
with the evaluation guidelines for dams classified as high hazard and “Small” in
size. Hydrologic design data for this dam is not available. The PMF has been
determined by developing a synthetic hydrograph based on the maximum

• probable precipitation of 22.4 inches (200 square mile - 24 hour). Hydrologic -

computations are presented in Appendix 4. The PMF peak inflow determined
for the subject watershed is 59,879 cfs.

The capacity of the spiliway is 10,890 cfs which is significantly less than
the SDF.

Flood routing for the PMF indicates the left concrete abutment wall - 

-

section of the darn will overtop by approximately 10 it. For 1/2 PMF, the same
- 

- will overtop by approximately 5 feet. We estimate the dam can adequately pass
18% of the PMF. • •~

j  
The downstream potential damage center, a well traveled State Highway

across the Paulins Kill River and nearby residential buildings, are located about
1/4 miles downstream of the dam. Based on our visual inspection of the

$ immediate downstream topography arid knowledge of the dam it is our opinion
that the dam cannot pass 1/2 PMF without overtopping and causing failur e, and
thus, significantly increase the hazard to loss of life downstream from the dam —

from that which would exist just before overtopping failure.

F -

-6-

LJ~~~~ ~~~

-

~~~~~~

-- —------ -- ---- - - • - -

~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ c~rr~- ’ -~- -- r~~~-. ——-~---— . _____



11

Due to the unknown sizes of the gates for the regulating outlets and the
uncertainties in their operations, drawdown analysis has not been performed.

SECTION 6 STRUCTURAL STABILITY

There is no essential information available concerning the engineering
properties of the d~m and foundation. Consequently, the degree of stability of
the dam cannot be quantitatively evaluated using analytical methods. The
possible presence of cracked and displaced concrete along the crest and at the
toe of the spiliway is a serious matter and requires further investigations.

Based upon our visual inspection it is our opinion the dam is marginally
stable under static loading and likely to be unstable under design earthquake

• loading.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment

Columbia Lake Dam is 70 years old and in poor overall condition. Leakage
is occurring around the left abutment. The crest of the spiliway may have
cracked and displaced and the toe of the spiliway may also be cracked.

•
~ Upstream and downstream riprap has deteriorated and there is debris at the

upstream side of the abandoned power house and on the spillway. Numerous
trees and bushes are in the immediate downstream channel. There is no
information concerning the engineering properties of the dam and foundation
materials. Considerable concrete cracking and deterioration has occurred at
both sides of the dam. The spillway, as determined by CE Screening criteria is
seriously inadequate. We estimate the dam can adequately pass only 18% of the
PMF.

7.2 Recommendations/Remedial Measures

We recommend the following remedial measures:

1. Investigate and make functional the openings controlling the water into
the abandoned power house so that Columbia Lake can be lowered. This
should be done very soon.

2. Lower the water level behind the spillway and inspect the upstream and
downstream condition of the spiliway. This should be done very soon.

Hf
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3. Repair cracks and deterioration of concrete of the power house at the
ri ght abutment of the dam and at the entrance and interior of the spiliway
at the left abutment. This should be done soon.

4. Investigate by means of borings and piezometers the leakage occurring
aroun d the left abutment and provide remedial grouting if necessary. This
should be done soon.

5. An evaluation should be made of the amount of sediment that has
accumulated behind the dam. This should be done soon.

6. Investigate by means of borings and tests the engineering properties of the
dam and foundation materials. This information should be used in
analyzing the stability of the dam under different stress conditions using
present day conventional procedures. This should be done in the near
future.

7. Upstream arid downstream ri prap should be repaired and areas of the
abutments where erosion has occurred should be backfilled and suitably
protected against further erosion. This should be done in the near future.

8. Trees and bushes in the downstream channel should be removed. This
should be done in the near future.

p

9. The spiliway capacity as determined by CE screening criteria is seriously
- inadequate. We estimate the dam can adequately pass only 18% of the

PMF. The actual capacity of the spiliway should be determined using
more precise and sophisticated methods and procedures. If necessary,
steps should be taken to increase the spillway capacity. The need for and
type of mitigating measures should be determined. Around the clack
surveillance during periods of unusually heavy precipitation should be
provided , and a warning system established. This should be done very
soon.

4 1
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Spiliway and entrance to interior of 14 December 1978
spiliway at right of photo.
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Paulinskill River. Looking upstream. 14 December 1978
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Interior of abandoned power house. 14 December 1978
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New Jersey Power & Li ght Company. 14 December 1978
Columbia substation at right abutment.
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Cracked and deteriorated concrete at 14 December 1978
right abutment upstream of Power House.
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Spiliway. Looking east. Note possible l4December 1978
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Uprooted tree in downstream channel. 14 December 1978
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Deteriorated riprap at upstream right 14 December 1978
abutment.
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Deteriorated ri prap along ri ght bank of 14 December 1972
downstream chunnel.
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Deteriorated concrete at entrance 14 December 1978
to interior of spiliway. 
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1. Brater , Ernest F. .and Kings, Horace W. Handbood of Hydraulics 5th Edition,
S McGraw-Hill Book Company 1963. 

S

2. Chow, Ven Te, Ph.D, Open Channel Hy draulics, McGraw-Mill Book Company,
1959.

- 3. Eby, C.F., 1976 Soil Survey of Morris County, New 3ersey, U.S. Department of -

Agriculture, Soil Conservation Service , 111 pp. —

- 4. United States Dept. of Agriculture , Soil Conservation Service SCS National 4
Engineering Handbood Section 4 Hydrology NEH-Notice 4-102, August

t 1972.

5. United States Dept. of Agriculture, Soil Conservation Service, Somerset, N.3.
- 

Urban Hydrology for Small Watersheds, Technical Release No. 55, 3anuary
- 5 1975.

6. United States Dept. of Commerce Weather Bureau , April 1956 Hydrometeoro-
logical Report No. 33~ Washington, D.C.

7. United States Dept. of Interior , Bureau of Reclamation Design of Small Dams1 -

Second Edition 1973, Revised Print 1977.

8. Widmer , K., 1964, The Geology and Geography of New 3ersey, Volume 19, The
New 3ersey Historica l Series, D. Van Nostrand Co., Inc. Princeton, New

S Zlersey, 193 pp. - S

9. Wolfe, P.E., 1977, The Geology and Landscapes of New 3ersey, Crane, Russak &
Company, Inc., New York , New York, 351 pp.

10. Dams in New 3ersey - Reference Data, dated 22 October 1928.

- 
; j ~~. 11. Letter from 3.P. Mau ler, Chief Engineer, New 3ersey Power and Light

- Company , dated 7 September 1949.

- 1 12. Report on Dam Inspection by Norman C. Wittmen , Supervising Engineer , dated
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- DRAWIN G NO. DRAWiNG TiTLE BY DATE

- 

S 
Undiscernable Sectional Plan of Power House Meikieham & Dinsmore Revised

S at Paulins Kill Showing Re-enforcement 11/2/09

Undiscernable Front Elevation looking upstream of
Power house at Paulins Kill showing

S Re-enforcement “ Undiscernable

Undiscernable Undiscernable (shows Section B-B) Undiscernable

- Undiscernable Preliminary Lay-Out of Power
— House at Paulins Kill Undiscernable

Undiscernable Side Elevation of Power House at Revised
Paulins Kill showing re-enforcement 11/2/09

D-50l6 Undiscernable (rear Elevation “ Undis ernable ~looking upstream) C -~~~

C-5364 Section B-B of Ransom Hollow Dam The Hydraulic Properties 8/6/09Across Paulins Kill Co. 60 Brdwy. N.Y.

B-2$-0 Foundation Detail N.3. Power LigJ~t Co. 2/12/3 1
Dover, N.3.

C-5359 Typical Section Thru Dam 8/25/26
(WS Barstow Management
Ass’n, Eng. Dept. Reading “ -

- 
S Penna.)

S C-5362 Cross Sect. of Ransom Hollow Dam The Hydraulics Properties Co.
Across Paulins Kill for Warren County 60 Brdwy. N.Y. 8/11/09

- Power Co. Meikieham & Dinsmore Eng. Retraced 9/27/

~

- 9/27/26

15, k t ap I_ T 36
~ ~~~~~~ Columbia Hydro-Electric Property N.3. Power and Light Co. 6~20 28Pennsylvania Edison Co.
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